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DECI S| ON ON APPEAL

This is a decision on appeal under 35 U. S.C. § 134 from

the examner’s final rejection of clainms 5 and 62

1 Continuation of 08/566,476, filed Decenber 4, 1995; which is a
continuation of 08/323,052, filed Cctober 12, 1994; which is a continuation of
08/ 026,017, filed March 4, 1993, all abandoned.

2 Jains 1-4, 7, and 8 have been cancelled. Caim9 remains w thdrawn
from consi deration based upon a restriction requirenent (Paper No. 34, muiled

August 13, 1997).
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BACKGROUND

The appellants’ invention relates to a charge-to-voltage
converter having an adjustable conversion factor. An
under standi ng of the invention can be derived froma reading
of exenplary claim5, which is reproduced as foll ows:

5. A charge-to-voltage converter of a floating diffusion
out put type for producing a signal voltage by injecting signal
charge packets transferred froma charge transfer region into
a floating diffusion region via an output gate, said converter
conpri si ng:

a precharge drain region supplied with a reset voltage;

a floating diffusion region; said floating diffusion
regi on being separated fromsaid precharge drain region by a
first channel region and a second channel region, wth said
second channel region being isolated fromsaid floating
di ffusion region by said first channel region;

a first precharge gate electrode forned over said first
channel region;

a second precharge gate el ectrode fornmed over said second
channel region;

t he charge-to-voltage conversion factor being selectively
changed in response to gate voltages selectively applied to
said first and second precharge gate el ectrodes; and

said floating diffusion region being connected only to
said output gate, said first precharge gate and an out put
term nal
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The prior art references of record relied upon by the

exam ner in rejecting the appeal ed cl ai ns are:

Itoh et al. (Iltoh) 4,993, 053 Feb. 12,
1991
Kadot a 56- 036162 Apr. 9,
1981

(Japanese Pat ent ?3)

Claim5 stands rejected under 35 U.S.C. 8 103 as being
unpat ent abl e over Kadota. Cl aim6 stands rejected under 35
U S C 8§ 103 as unpatentabl e over Itoh.

Rat her than reiterate the conflicting viewoints advanced
by the exam ner and the appellants regardi ng the above-noted
rejections, we nmake reference to the exam ner’s answer (Paper
No. 38, mailed July 1, 1998) for the exam ner’s reasoning in
support of the rejections, and to the appellants’ brief (Paper
No. 37, filed June 15, 1998) for the appellants’ argunents
t hereagainst. Only those argunents actually nmade by the

appel | ants have been considered in this decision. Argunents

3 In deternining the teachings of Kadota, we will rely on the

transl ation provided by the USPTO. A copy of the translation is attached for
t he appel |l ants’ conveni ence.
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whi ch the appellants coul d have nmade but chose not to nake in

the briefs have not been considered. See 37 CFR 1.192(a).

OPI NI ON

In reaching our decision in this appeal, we have
carefully considered the subject matter on appeal, the
rej ections advanced by the exam ner, and the evidence of
obvi ousness relied upon by the exam ner as support for the
rejections. W have, |ikew se, reviewed and taken into
consi deration, in reaching our decision, the appellants’
argunents set forth in the brief along with the exam ner’s
rationale in support of the rejections and argunents in
rebuttal set forth in the exam ner’s answer.

It is our view, after consideration of the record before
us, that the evidence relied upon and the level of skill in
the particular art would have suggested to one of ordinary
skill in the art the invention as set forth in claim5. It is
our further view that the evidence relied upon and the | evel

of skill in the particular art would not have suggested to one
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of ordinary skill in the art the invention as set forth in
claim®6. Accordingly, we affirmin-part.

In rejecting clains under 35 U . S.C. § 103, it is
i ncunbent upon the exam ner to establish a factual basis to

support the |l egal conclusion of obviousness. See In re Fine,

837 F.2d 1071, 1073, 5 USPQ2d 1596, 1598 (Fed. Cir. 1988). In
so doing, the exam ner is expected to nake the factual

determ nations set forth in G ahamv. John Deere Co., 383 U S

1, 17, 148 USPQ 459, 467

(1966), and to provide a reason why one having ordinary skill
in the pertinent art would have been led to nodify the prior
art or

to conbine prior art references to arrive at the clainmed

i nvention. Such reason nust stemfrom sone teaching,
suggestion or inplication in the prior art as a whole or

know edge generally available to one having ordinary skill in

the art. Uniroval, Inc. v. Rudkin-Wley Corp., 837 F.2d 1044,

1051, 5 USP2d 1434, 1438 (Fed. Cr.), cert. denied, 488 U.S.

825 (1988); Ashland OQl, Inc. v. Delta Resins & Refractories

lnc., 776 F.2d 281, 293, 227 USPQ 657, 664 (Fed. Cr. 1985),

cert. denied, 475 U.S. 1017 (1986); ACS Hosp. Sys., Inc. v.
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Mont efiore Hosp., 732 F.2d 1572, 1577, 221 USPQ 929, 933 (Fed.

Cir. 1984). These showi ngs by the exam ner are an essenti al

part of conplying with the burden of presenting a prim facie

case of obvi ousness. Note In re Cetiker, 977 F.2d 1443, 1445,

24 USPQ2d 1443, 1444 (Fed. Cir. 1992). If that burden is net,
the burden then shifts to the applicants to overcone the prinma
facie case with argunent and/or evidence. QObviousness is then

determ ned on the basis of the evidence as a whole. See id.;

In re Hedges, 783 F.2d 1038, 1039, 228 USPQ 685, 686 (Fed.

Cr. 1986); Ln re Piasecki, 745 F.2d 1468, 1472, 223 USPQ 785,

788 (Fed. Cir. 1984); and In re R nehart, 531 F.2d 1048, 1052,

189 USPQ 143, 147 (CCPA 1976).

We consider first the rejection of claim5 based on the
teachi ngs of Kadota. The claimlanguage at issue recites that
“the charge-to-voltage conversion factor being selectively
changed in response to gate voltages selectively applied to
said first and second precharge gate el ectrodes.” The
exam ner’s position (answer, page 4) is that “[i]t would have
been obvious to one of ordinary skill in the art that the gate

vol tages are selectively applied to the first and second
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precharge gate el ectrodes; therefore, the charge-to-voltage
conversion factor of the device in Kadota is selectively
changed.” The appellants assert (brief, page 4) that the
exam ner has made an unsupported allegation that the reference
renders obvious appellants’ clainmed adjustnment of the charge-
to-vol tage conversion factor of the device. Specifically, the
appel l ants assert (id.) that “the Kadota reference is nerely
directed to resetting the diffusion region. It does not
di scl ose or suggest adjustnent of the dynam c range as cl ai ned
in the present invention.” The exam ner responds (answer,
page 6) by asserting that “[t]here is no ‘adjustnent of the
dynamic range’ in claim5 as argued by Appellants in the end
of page 4.7

We note that claim5 sets forth selectively changing the
charge-to-vol tage conversion factor. W find that Kadota is
directed to an electric charge transferring device. Kadota
(transl ation, page 4) discloses that the voltage of power
source 7 of the charge transferring elenent is normally
10-20V. In sone instances, the voltage of the power source 7

has to be lowered, resulting in a “greatly reduced” final
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out put voltage anplitude VA, as shown in Figure 2. The

pur pose of the invention,

according to Kadota, (translation, page 5) is to provide an
el ectric charge transferring el enent which provides a
sufficient output voltage even when the power source voltage
is low. Figure 3 of Kadota shows a working exanple of the
invention, in which a second diffusion [ayer 12, a second
precharge gate el ectrode (gate) 13 with acconpanying term na
14, and a termnal 15, are provided. Kadota discloses (id.)
that “[t]he floating capacities of the high electric
conductivity inpurity diffusion |layers (2, 12) are descri bed
as ‘G, and ‘G, , respectively.” Kadota additionally

di scl oses (translation, page 6) that the first precharge gate
(reset gate) 5 turns on before the next signal electric charge
is transferred, connecting the diffusion layers 2 and 12.
Figures 4 (D) and (E) (translation, page 6) show the changes
inthe diffusion layers 2 and 12 “when the pul se voltages
shown in Figs. 4 (A, (B) and (C) are inpressed on the
termnals (9, 15 14).” As a result of these pul se voltages
(translation, page 7) “the signal electric charge stored in

the . . . diffusion layer (2) is equivalently reset with a



Appeal No. 1998-3135 Page 9
Application No. 08/789,519

hi gher voltage than the outside power source voltage.” Kadota
i kewi se asserts (translation, page 9), with regard to the
enbodi nent shown in

Figure 5, that “the electric charge of the first

di ffusion | ayer can be reset with a high voltage even when the
power source voltage is low, and a sufficient output voltage
can be obtained.” From t he above teachings of Kadota, we
find that the voltage of the first diffusion region 2 can be
reset wth a high voltage. This begs the question of whether
the resetting of the voltage of the diffusion | ayer changes

t he charge-to-voltage conversion factor. On page 3 of the
appel l ants’ specification, in a description of the prior art,

t he specification discloses

in the conventional charge-to-voltage converter
of a floating diffusion output type and a floating
gate out put type nentioned above, the capacitance of
the converter is of a fixed value. It is,
therefore, inpossible to selectively change the
charge-to-vol tage conversion factor of the
converter, and the convertion factor is determ ned
merely as a single value as foll ows.

Wth regard to the signal charge quantity Q the
signal anplitude Vin the FDregion 1 (in FI GURE 5)
and 11 (in FIGURE 6) is expressed as

V=QC=Ne-/C oo (1)
where N is the nunber of electrons; e- denotes an
el enental charge (- 1.6x 10-19[C]); and Cis the
capacitance of the FD region 1 (in FIGURE 5) and 11
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(in FI GURE 6).
Therefore the conversion factor OH, i.e., the

signal anplitude obtained at the tinme of input of

one electron to the FDregion 1 (in FIGURE 5) and 11

(in FIGURE 6), is given by

OH = VIN==e-/C e (2)

W find fromequation 1 (V= Q@C = Ne-/C) that the signal
anplitude Vis directly related to the capacitance of the
el ectric charge converter. |In addition, it is clear from
equation 2 (OH = V/N = e-/C) that the conversion factor OHis
directly related to the signal anplitude V. In view of
Kadota’s addition of a second gate and second diffusion
region, and the changing the voltage of the floating diffusion
region 2, we find that in Kadota, the charge-to-voltage
conversion factor is selectively changed by resetting the
diffusion layer to a high voltage. Thus, we concl ude that
Kadota neets the recited clai mlanguage of the conversion
factor being selectively changed in response to gate voltages
selectively applied to said first and second precharge gate
el ectrodes. Accordingly, we will affirmthe rejection of

claim5 under 35 U.S.C. § 103.

Turning next to the rejection of claim6 under 35 U S. C
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8 103, the sole issue, as indirectly advanced in the brief,
and further expounded upon by appellants’ counsel during the
oral hearing, is whether the clause “wherein said floating
diffusion region is connected only to the output gate, said
first precharge gate and an output term nal” (underlining
added). The appellants assert (brief, page 5) that Itoh
“enpl oys a much different structure for acconplishing
adjustnment.” The appellants further assert (brief, page 6)
that “[t]he connection of three gates to the floating
diffusion region instead of two gates increase the effective
capaci tance and prevents the arrangenent from attaining the
hi ghest possible sensitivity. . . . Al though the exani ner
has asserted that the elimnation of elenments would have been
obvi ous, applicants have shown that inproved results can be
achieved by elimnating certain structures.” The examner’s
position (answer, pages 4 and 5) is that “[o]nly diffusion
region 203 is directly adjacent to the floating diffusion 205
[sic: 202].”

We note at the outset that the claimterm“only” defines
a structural limtation that nust be considered when

interpreting the claim In the appellants’ invention
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di sclosed in Figure 2(a), the floating diffusion region 1 only
connects with the output gate OG the precharge gate PG and
the output termnal SIGNAL VOLTAGE. Wen adding the
additional diffusion regions and gates to the prior art
invention found in prior art Figure 5(a), the additional gates
and diffusion regions were added in a linear fashion, i.e., in
a straight line along the axis of the charge transfer section.
In Itoh, the prior art enbodi nent shown in Figure 1(a) al so

di scl oses that the floating diffusion area 401 to be connected
only to the output gate 8, first precharge gate 403, and to
the output term nal.

However, in the enbodi ments of Itoh that include the
additional gates and diffusion regions, the additional gates
and diffusion regions are turned 90 degrees fromthe axis of
the charge transfer section 3, as in the enbodi nents shown in
Figures 4(a) and 5(a). In the enbodi nent of Figure 6(a) of
Itoh, additional gates and diffusion regions are shown as both
rotated 90 degrees fromthe axis of the charge transfer
section, and coaxial with the charge transfer section. W
therefore find that none of the enbodi nents 4(a), 5(a), and

6(a) of Itoh show a floating diffusion region that is only
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connected to the output gate, first precharge gate and the
output termnal. In Figure 4(a) of Itoh, the floating
diffusion region is additionally connected to reset gate

el ectrode 105, having termnal i, Simlarly, in the

enbodi nrent of Figure 5(a) of Itoh, the floating diffusion
region is additionally connected to reset gate el ectrode 105,
having termnal 1z Mreover, in the enbodi ment of Figure
6(a) of Itoh, the floating diffusion region is additionally
connected to both reset gate el ectrode 307,

having term nal i; and to second gate el ectrode 310, having
term nal SEL 3.

We find no teaching in Itoh, nor has any persuasive
reason been advanced by the exam ner, to suggest nodifying
Itoh to connect the floating diffusion region only to the
out put gate, first precharge gate and the output termnal, as
clainmed. We therefore conclude that the exam ner has failed

to establish a prinma facie case of obviousness with respect to

claim6. Accordingly, the rejection of claim®6 under 35

US C § 103 is reversed.
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CONCLUSI ON

To summari ze, the decision of the exam ner to reject
claim5 under 35 U.S.C. § 103 is affirmed. The decision of
the exam ner to reject claim6 under 35 U S.C. §8 103 is
reversed

No tinme period for taking any subsequent action in
connection with this appeal nmay be extended under 37 CFR

§ 1.136 (a).

AFFI RVED- | N- PART
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